The values of quark condensate and tensor susceptibility of QCD vacuum are calculated with different number of flavors. It is shown that, the values of tensor susceptibility are obviously dependent on the flavor numbers while the flavor-number dependence of quark condensate is undetermined.
The quark condensate and tensor susceptibility are two quantities of reflecting the nonperturbative aspects of QCD vacuum. The recent calculations show that, there exists a great discrepancy between our values of the QCD vacuum tensor susceptibilities and those obtained from QCD sum rules and from chiral constituent quark model [1] . Within the framework of chiral perturbation theory [2] , Moussallam argued that the quark condensate is strongly dependent on the flavor-number N f via the calculation of the chiral coupling-constant L 6 [3] . This strong N f dependence cannot be derived in our calculations below, while on the other hand, we find the strong N f dependence of the values of tensor susceptibilities. Our calculations are performed within the framework of an effective QCD model, the global color symmetry model (GCM) [4] , which has been well developed in the last twenty years [5] .
The GCM partition function for massless quarks in Euclidean space is written as
(1) with the GCM action
Here D ab µν (x−y) is the gluon 2-point Green's function, and a Feynman-like gauge D ab µν (x − y) = δ µν δ ab D(x − y) is used. The important dynamical characteristics
. The saddle point of the action is obtained by minimizing the bilocal action:
δB B0
= 0, which gives
We define
, where the self-energy functions A and B satisfy the Dyson-Schwinger equations,
.
For the convenience of computation, the Dyson-Schwinger equations are often rewritten as
where s = p 2 , and
The quark Green's function at B θ 0 is given by
and the equation used to calculate f π is
In Eq. (13), all those terms involving the derivatives of A(s) and B(s) with respect to s are neglected. Let A(s) = 1, B(s) = M , with M the mass of the constituent quark, the integrand of Eq. (13) behaves like 2M 2 /s when s approaches infinity, which reproduce the result of Ref. [6] strictly.
The two quantities to be evaluated are quark condensate
and the quantity Π χ (0) defined as
which relates the quark condensate to the tensor susceptibility χ via the defini-
We choose three different gluon propagators as follows, the ultraviolet behavior of them are different from that in QCD [7, 8] . These models are numbered as model 1:
model 2:
and model 3:
Here d = 12/(33 − 2N f ) and Λ = 200 MeV.
The calculation results for model 1 are displayed in Table 1 , and those for model 2 and model 3 are respectively given in Tables 2 and 3 . It is indicated that, the value of f π in 2-flavor QCD is different from the one in 3-flavor QCD [9] .
However, this difference is so small that almost we need not make any modifi- It is easy to see that, the similar peculiarities for the values of −1/3 and −Π χ (0)/12 can also be found both in Tables 2 and 3 .
In conclusion, for three models of gluon propagators, the values of −
